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GEOLOGISK KORT OVER DANMARK. 


FORMATIONERNE VED BASIS AF KVARTARET. 
Geological Map of Denmark. The formations at the Base of the Pleistocene. 
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FORMATIONS OF DENMARK 
by 


Theodor SORGENFREI 
(State Geologist, Geological Survey of Denmark) 


In the following articles on the formations of Denmark it has 
been attempted to present as pertinent data as possible concerning 
the items listed by the Stratigraphic Commission in the instruc- 
tions for contributing authors. 

The formations are described under their present name or 
an English translation of the Danish name in case it is a litho- 
logic term regardless of the fact that some of the names disagree 
with the principles established for new formation names. Re- 
naming would be inadvisable without detailed studies both of the 
formations and the literature concerned. 

Several formation units of the rocks of Denmark do not have 
particular names. They are generally referred to in the literature 
by means of a binomial nomenclature consisting of a time unit 
name and a lithologic term, e. g. Miocene mica clay, Jurassic coal, 
etc. Such formations are recorded under these names as if they 
were valid. 

Brief outlines have been given in the case of complex strati- 
graphic conditions e.g. Quaternary formations. The references 
cited should in each particular case only serve as an introduction 
to the literature dealing with the topic. The abbreviation D.G.U. 
used in the list of literature stands for Denmarks Geologiske 
Undersøgelse (Geological Survey of Denmark). 


Copenhagen, January 15, 1955. 
Theodor SORGENFREI. 


A 
BAKER FORMATION: 7-5... ads Lower Cambrian 
See: NEXO SANDSTONE. 
PUNY NAS e EE eet EE GE Quaternary 


Ussına (N.V.) (1899). Danmarks Geologi i almenfattelig 
Omrids. D.G.U., III Ser., No. 2, p. 30. Copenhagen. 


Local weathering product of the granite at Aarsdale, Born- 


holm. 
(Th. SORGENFREI). 
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ANDRARUM LIMESTONE ............... Middle Cambrian 


ANGELIN (N.P.) (1861). Geologisk öfversigts-karta öfver 
Skane med ätföljande texte 83 pp. (p. 22) ed. by B. LUNDGREN 
(1877) (Munich). Lund. 


Greyish black, dense limestone with impurities of coal, clay, 
etc. Hardeberga Sandstone underlies the limestone at the type 
locality. Exact stratigraphic position unknown. 

The formation name was first published on ANGELIN’s Map in 
1861, whereas ANGELIN’s rock description was published by Lunp- 
GREN, 1877. In the Danish geological literature the rock name was 
used as early as 1873 (JoHNSTRUP, 1874). 

No variations in the use of the name. 


Present day definition and description : Dense or fine-grained, 
dark grey marine limestone with shell fragments. Phosphoritic 
stinkstone forms the underlying bed on Bornholm, and Upper 
Alum Shale is found above the limestone. 

. Total thickness 0,55-0,85 m. Exposures : Valleys of the streams 
Oleaa and Læsaa on Bornholm. Type locality : Andrarum, Skane 
(Southern Sweden). 


Geographic distribution : Island of Bornholm in the Baltic S 
of Sweden, and South and Central Sweden. 

Fossils : Paradoxides forchhammeri. 

Literature ` GRONwaLL (K. A.) (1902); GrónwazL (K. A.) and 
MILTHERS (V.) (1916); Hansen (Kaj) (1945); JoHNSTRUP (F.) (1873). 


(Th. SORGENFREI). 


ARNAGER GREENSAND ............... Upper Cretaceous 
(Cenomanian) 


Ravn (J.P.J.) (1916). Om Kridtaflejringerne paa Bornholms 
Sydvestkyst. Medd. Dansk Geol. Foren, vol. 5, n° 2, 14 pp. (p. 5-7). 
Copenhagen. 


Series of marine greensand above the Lias deposits at Mad- 
segrav and below the Arnager limestone in the cliff at Arnager, 
south coast of Bornholm. A phosphorite conglomerate forms the 
base of the greensand. Dip about 12° W. Age: Cenomanian. 

No variations in the use of the name. 


Present day definition and description : More or less indura- 
ted argillaceous greensand. Phosphorite bed at the base about 
40 cm. thick. Maximum diameter of phosphorite pebbles about 
20 cm (rock fragments referred to the Albian are in the pebbles). 
30 cm above the cobble conglomerate included two beds of indu- 
rated sandstone 15 and 21 cm thick separated by about 44 cm of 
incoherent greensand. Main part of the cliff at the type section 
covered by talus. Thickness of the Arnager greensand calculated 
to about 60 m. Low angle unconformity at base and top of the 
formation. Type locality Arnager cliff between Madsegrav and 
Arnager, south coast of Bornholm. 


Geographic distribution : Island of Bornholm. 
Fossils : Greensand proper : Schloenbachia varians, Inocera- 
mus orbicularis, Actinocamax plenus. 
Literature: GRönwaLL (K.A.) and MmirrHEns (VI (1916); 
Ravn (J.P.J.) (1916-1925). 
(Th. SORGENFREI). 


ARNAGER LIMESTONE ................ Upper Cretaceous 
(Upper Turonian) 


JESPERSEN (M.) (1865). Liden geognostisk Vejviser paa Born- 
holm, 67 pp. (p. 49). Rönne. 


Greyish white meager limestone in the cliff at Arnager, E of 
Horsemyreodde. 

No variations in the use of the name. 

Present day definition and description : White to light grey, 
marine limestone with about 40-50 95 impurities of clay, silt, and 
silica. The rock at the type locality is divided into rectangular 
blocks by joints and bedding planes. Basal bed of phosphoritic 
conglomerate about 18 cm thick, maximum size of pebbles about 
5 cm. Top part of the limestone bluish grey. 

The Arnager limestone rests unconformably upon the Arnager 
greensand (Cenomanian) and is superposed by the Bavnodde 
greensand (Lower Senonian). Both contacts are low angle un- 
conformities. 

Type section: cliff at Arnager, southcoast of Bornholm. Dip 
about 5° (W 15° S). Calculated total thickness about 20 m. 


Geographic distribution : South coast of Bornholm. 
Fossils : Scaphites geinitzi. 
Literature : GRONWaLL (K.A.) and MicLtHers (NI (1916); 


Ravn (J.P. J.) (1918). 
(Th. SORGENFREI). 


ASTARTE CLAY EE see case Upper Miocene 

Harper (P.) (1913), in UssiNa (N.V.). Danmarks Geologi i 
almenfatteligt Omrids. D. G. U., II. Ser., No. 2, p. 163 (Third edi- 
tion). Copenhagen. 

The relatively dark, brownish grey, and rather sticky, silty 
clay with mica, some glauconite and limestone concretions, which 
particularly occurs in Western Jutland. Guide fossil : Astarte 
reimersi. 

No variations in the use of the name. However the name is 
now replaced by the term Gram formation (see article of this 
formation). 

Geographic distribution : Western and Central J utland. Equi- 
valents in Northern Germany. 

Fossils : Astarte reimersi. 

Literature : HinscH (W.) (1952); Banke Rasmussen (Leif) 


(1956). 
(Th. SORGENFREI). 


BAVNODDE GHEENSAND .............. Upper Cretaceous 
(Lower Senonian, Emscherian) 


Ravn (J.P.J.) (1916). Om Kridtaflejringerne paa Bornholms 
Sydvestkyst. Medd. Dansk Geol. Foren., vol. 5, No. 2, 14 pp. (pp. 7 
and 12-14). Copenhagen. 


Series of marine Greensand above the Arnager limestone in 
the cliff W of Arnager, south coast of Bornholm. Actinocamax 
westfalicus refers the series to the Emscherian. Upper contact 
unknown. 


No variations in the use of the name. 


Present day definition and description : The greensand group 
consists mainly of greenish grey, glauconitic silty marl with occa- 
sional indurated beds. About 40 cm thick beds of glauconitic, 
quartzitic sandstone occur in the formation. The greensand depo- 
sits of the type locality are covered by Quaternary beds. The 
primary upper contact and the total thickness are unknown. The 
Bavnodde greensand is the youngest pre-Quaternary formation 
known on Bornholm. 

Dip of type section approximately 7-89 WSW. Height of 
exposed section about 15 m. Type locality : cliff from Horsemy- 
reodde at Arnager to Bavnodde, south coast Bornholm. 


Geographic distribution : South coast of Bornholm. Probable 
equivalents in Fyledalen, Southern Sweden and in the areas S of 
the Baltic. 

Fossils : Mortoniceras pseudo-texanum, Actinocamax west- 
falicus. 

Literature ` GRONWaLL (K. A.) € MictHers (V.) (1916); Ravn 
(J.P.J.) (1921). 

(Th. SORGENFREI). 


BEEGEKREIDE"(Blegekridt) ES eee Danian 
See: DANIAN LIMESTONE. 


BRANDEN CLAY ur... Sue Middle Oligocene 


Ravn (J.P. J.) (1906). Om det saakaldte plastiske Lers Alder. 
Medd. Dansk Geol. Foren., vol. 2, No. 12, pp. 23-28 (p. 28), 
Copenhagen. 


The slightly micaceous and glauconitic grey clay with a Middle 
Oligocene marine molluscan fauna wich has previously been 
TARER a part the plastic clay should be called the Branden 

ay. 

Variation in the use of the name : The formation name was 
never accepted, but the German term Septarienton instead trans- 
lated and applied. Ravn’s formation name ought, however, to be 
resumed, since it is a valid and well defined formation name. 
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Present day definition and description: Grey to dark grey, 
slightly greenish marine clay. More or less silty, micaceous, glau- 
conitic, occasionally with limestone concretions (septaria), fossili- 
ferous. The Branden clay is superposed by Cilleborg clay in Cen- 
tral and East Jutland. There is an unconformity above the 
Branden clay in several localities. 

The transition to the Sóvind Marl or equivalent beds has not 
been observed in Central Jutland. A clay deposit which is pro- 
bably Branden clay occurs above the Sóvind marl at the type 
locality of the Sövind marl at Aas in East Jutland. The contact 
is an unconformity at that locality. Thickness at Skive about 40 m 
(D.G.U. Well File, No. 55, 2). 


Geographic distribution : From the Limfjord to the east coast 
of Jutland and southward. Equivalents in Northern Germany, 
Holland, and Belgium. 

Fossils : Venericardia kickxi, Leda deshayesiana; Squalodon 
(Microzeuglodon ?) wingei. 

Literature : Eriksen (K.) (1937); Harper (P. (1913); 
Ravn (J. P. J.) (1907-1926). 

(Th. SORGENFREI). 


BROWN COAL FORMATIONS neler = Miocene 
See: MIOCENE GROUP. 


BUNTER SANDSTONE ........% 0. Lower Triassic 


GREGERSEN (Albert) og SORGENFREI (Theodor) (1951). Efter- 
forskningsarbejdet i Danmarks dybere Undergrund. Medd. Dansk 
Geol. Foren., vol. 12, pp. 141-151, Copenhagen. 


Above the series referred to the Zechstein in a well at Gas- 
sum, North Jutland, there follows between 3403 and 2166 m 
unfossiliferous sandstone (3 403 m to about 2683 m), sandy shale, 
calcareous shales and similar rocks, largely brownish in colour. 
These are referred to the Bunter Sandstone on the basis of litho- 
logy and stratigraphic position in the drilled section. Calcareous 
rocks at the top of the interval may possibly be correlated with 
the Muschelkalk. The overlying formation is referred to the Keu- 
per. Maximum thickness (Gassum) : 1237 m. Type locality in 
Germany. 

No variations in the use of the name. 

Geographic distribution : Bunter sandstone deposits may be 
found under the greater part of Denmark. 


Fossils : None. 
(Th. SORGENFREI). 


C 


CERITHIUM KALK (— CERITHIUM LIMESTONE) . Danian 
See: DANIAN LIMESTONE. 
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CILLEBORG CLAY +00 Na Upper Oligocene 


Ravn (J. P. J.) (1906). Om det saakaldte plastiske Lers Alder. 
Medd. Dansk Geol. Foren., vol. 2, No. 12, pp. 23-28 (p. 28), Co- 
penhagen. 


The dark, glauconitic, micaceous clay at Cilleborg and Rök- 
kendal at Mariager Fjord with marine molluscs of Upper Oligo- 
cene age should be called Cilleborg clay. 


Variations in the use of the name : As with the Branden clay, 
the name of Cilleborg clay was not used in geological lite- 
rature. It deserves, however, to be re-established since the depo- 
sits concerned do not have a valid formation name. 

Present day definition and description: The dark brown or 
greyish brown to black, fossiliferous, marine clays with mica and 
glauconite which occur above the Branden clay in the Mariager 
Fjord and the Aarhus areas are referred to as the Cilleborg 
clay. There is an unconformity between the Cilleborg clay and the 
Branden clay in the East Jutland area. Continuous gradation 
from fossiliferous Cilleborg clay to mica clay of possible Lower 
Miocene age is observed in the Vejle Fjord area. Exposures are 
much dislocated due to glacial disturbance. Thickness at Vejle 
Fjord (Brejning) a few metres. Type localities: Cilleborg and 
Rökkendal. 

Geographic distribution : From Mariager Fjord and southward 
in Jutland. Equivalents in Northern Germany. 

Fossils : Nucula compta, Surcula volgeri var. postera. 

Literature : ERIKSEN (K.) (1937); Harper (P.) (1913); Ravn 
(J.P. J.) (1907). 

(Th. SORGENFREI). 


EE NEE EE E ee eee Basal Eocene 


Boceitp (O. B.) (1918). Den vulkanske Aske i Moleret (Ré- 
sumé en français), 159 pp. (p. 62, etc.). 


Sequence of probably marine clays, more or less bedded, 
dark grey, greenish grey, whitish or brown to yellawish brown. 
Glauconitic beds occur occasionally. Thin layers of tuff are inter- 
bededd in the esquence. Exposures: dislocated floes in the Qua- 
ternary moraine. Stratigraphic position in wells: above the Ker- 
teminde clay and below the Røsnæs clay. Thickness about 10-20 m. 

No variations in the use of the name. 

Present day definition and description : No amendments. The 
nature of the exposures makes it difficult to select a type section, 
original stratification being always disturbed in all places. The 
Clay with Volcanic Tuff grades apparently evenly into the under- 
lying and overlying clays in drilled sections. 

Fossils : no macrofossils hitherto observed. 


Geographic distribution : North, Central and South Jutland, 
West Fyn, Northwest Sjælland, equivalents in Northern Germany. 
Literature : ANDERSEN (S. A.) (1937b); Gry (H.) (1940). 


(Th. SORGENFREI). 
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COCCOETTH LIMESTONE? NNN NEEN d AR Danian 
See: DANIAN LIMESTONE. 


CORONATUS LIMESTONE .............. Middle Cambrian 
See: EXSULANS LIMESTONE. 


CYCEASTER LIMESTONE":. ARTEN Danian 
See: DANIAN LIMESTONE. 


GYRTOGRAPTUS SHALES Ir Va NN Gothlandien 


JOHNSTRUP (F.) (1889). Abriss der Geologie von Bornholm, 
66 pp. (p. 32). Greifswald. (Retiolites Shales). Grey and greyish 
black, marine clayshales with limestone concretions exposed along 
the Oleaa from the farm Munkegaard to the mouth of the stream. 


The Shales were originally called Retiolites-Shales. This name 
was altered to Cyrtograptus Shales by K.A. GnóNwarr (1899, 
¡OA 

Present day definition and description: Grey and greenish 
grey marine shales with limestone concretions and subordinate 
beds of clay. The Cyrtograptus shales grade into the Rastrites 
shales below without any visible break in the sequence. Upper 
contact unexposed. 

Estimated thickness about 40 m. 

Exposures and type section on the stream Öleaa as described 
above. 


Geographic distribution : Oleaa and Læsaa, Bornholm. Equi- 
valents in Skáne, Southern Sweden. 

Fossils: Cyrtograptus murchisoni, C. lapworthi, C. grayi, 
Monograptus spiralis. 

Literature: GrRóNwaLL (K. A.) and MiLTHERS (V.) (1916); 


LAURSEN (Dan) (1940 & 1943). 
(Th. SORGENFREI). 


D 


DANIAN LIMESTONE GROUP .. Upper Cretaceous (Danian) 


Desor (1846). Sur le terrain danien, nouvel étage de la craie. 
Bull. Soc. Géol. Fr. (sér. 2), t. 4, pp. 179-182, Paris. 


The following quotations from Drsor’s paper are essential: 
p. 179. « Ce terrain, … que M. FORCHHAMMER a décrit sous le nom 
de calcaire de Faxoë, se trouve dans les mêmes conditions de 
superposition que le calcaire de Laversine. Voici quelle est sa 
position dans le Seeland, à quelques milles au sud de Copenha- 
gen : la craie blanche avec ses fossiles caractéristiques, tels que 
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(Danian, continued) 


lAnanchytes ovata, l'Ananchytes striata, Galerites albogalerus, 
etc., forme l'assise inférieure baignée par les eaux de la mer. 
Au-dessus de la craie se trouve une mince couche d'argile, ren- 
fermant de nombreux débris de poissons qui, jusqu'ici, n'ont pu 
étre déterminés à cause de leur état de conservation imparfait. 
Au-dessus de ce banc d'argile, se trouve le calcaire de Faxoë avec 
le Cidaris forchhammeri dont il vient d'étre question. Ce calcaire, 
dont l'épaisseur est trés faible sur les cótes, va en augmentant de 
puissance vers l'intérieur de l'ile; il arrive à son maximum pres 
du village de Faxoé, où il a jusqu’à 40 pieds d’épaisseur... ». P. 181: 
« Il est évident que le terrain dont il s’agit n’est point une simple 
forme locale de la craie blanche, puisqu’il se trouve superposé a 
cette derniére, en Danemark aussi bien qu’a Laversine et a Vigny, 
et qu'il contient des espèces qu'on n'a pas trouvées jusqu’à pré- 
sent dans la craie blanche. D'un autre cóté, la présence de genres 
tels que les Ananchytes, les Holaster et les Micraster, ne permet 
pas de rapporter ce terrain á l'étage tertiaire. » 

M. Desor pense dés lors « qu'il faut envisager le calcaire de 
Faxoé, la craie corallienne et le lambeau pisolitique de Laversine 
et Vigny, comme un étage particulier de la craie, le plus récent 
de tous, ainsi que l'avait proposé M. Elie de Beaumont; mais il 
ne saurait y comprendre les terrains à Nummulites, qu'il envisage 
comme étant d'une époque plus récente. M. DEsor propose d'appe- 
ler cet étage danien, parce qu'il est surtout développé dans les 
iles du Danemark. » 

It is obvious that the first named locality S of Copenhagen 
is identical with the cliff Stevns Klint. This exposure and the one 
at Faxe may thus be considered the type localities of the Danian 
in a restricted sense. 

Variations im the use of the name: The Danian Group has 
variously been classified as the uppermost unit of the Upper Cre- 
taceous and the basal unit of the Tertiary (See e.g. J. P. J. RAVN 
and others 1926). 

Present day definition and, description : The group of Da- 
nian limestones includes a variety of rock types. The original 
local Danish rock names which were introduced by FORCHHAMMER 
(1835) and others are in most cases unsatisfactory as formation 
names. They have now been rejected, and general lithogenetic 
terms are used in designating the Danian rocks. Valid formation 
names are not in use at present (1955). 

The base of the Danian is exellently exposed at the type 
locality Stevns Klint. The contact between the Danian and the 
Tertiary has been studied in drilled sections and in various exca- 
vations in the Copenhagen area and in NE Sjelland where the 
Upper Danian may attain its most complete development. 

On the basis of the studies by Ravn, BRüNNICH NIELSEN, Öpum 
and ROSENKRANTZ the marine fossiliferous Danian Limestone has 
been subdivided as shown in the following Stratigraphic table of 
the Danian and the immediately over and underlying formations. 
This table is largely an English version of RosENKRANTZ' table 
from 1937 (see literature) 
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STRATIGRAPHIC OUTLINE OF THE DANIAN LIMESTONE GROUP 


New rock terms 
applied as formation 
names 


PALEOCENE limestone 
and greensand de- 
posits 


(Unconformity). 


Calcarenite 


Approximate 
old formation 
names 


Coccolith - limestone 
with light grey and 
dark flint 

Sandy-limestone with 
light grey and dark 
flint 

Basal conglomerate .. 


Seles 00 * ets 


(Local unconformity in 
E Sjælland, confor- 
mity in parts of N 
Jutland). 


Bryozoan limestones 
with dark grey flint, 
biohermal, occasio- 
nal beds of Ooze- 
limestone, and glau- 
conitic levels. The 
Bryozoan limestones 
are locally interbed- 
ded with: 

Corallian 
without flint, 
hermal 

Basal conglomerate .. 


limestone, 
bio- 


(Unconformity). 


Cerithium limestone 
(= Cyclaster lime- 


Blegekridt 


S 4 44 4 44444 


nes 
Saltholmskalk 


Faxekalk 


UE REOR 


stone) (Coccolith li- 

mestone) rrt Cerithium kalk 
INEA CIEN E IT 
(Unconformity). 
SENONIAN 


White Chalk 


ecc t t n! f 


Thickness 


VAAAAAAAAAAA 


mm 
few metres 


30-50 m 


70-200 m+ 


Exposure 


Lellinge 


Herfölge 


North Jutland 
Saltholm 


AAAAAAAAAAAARA 
Faxe, Stevns 
Klint, North 
Jutland. 


Faxe 


Stevns Klint 
RA 
AAAAAAAAAAAAAA 


Stevns Klint 
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(Danian, continued) 


The Danian of East Sjælland, the type locality of the Danian 
in a more regional sense, is thus subdivided into 3 units separated 
by unconformities. 

The quarry at Faxe has been deepened and enlarged con- 
siderably since Desor established his «terrain danien » and seve- 
ral wells have penetrated the Danien quite near to the quarry. 
A well at Faxe Brewery encountered the following section (D.G.U. 
Well File, No. 217. 26). 


0-13 m Boulder Clay PEER RC eee ere Quaternary 
13-66 m Bryozoan limestone with 18 flint 
beds TETT 
66267 Sm Moltkiarimestone aaa Dani 
67,5-71 m Corallian limestone, massive ...... anan 


71-79,35m  Moltkia limestone with 3 flint beds. 
79,35-79,5m  Cerithium limestone and Fish clay. 


79,5-83 m White Chalk with 1 flint horizon...  Senonian 


The well section and the exposures of the quarry display the 
features of a true biohermal structure in which corallian and 
bryozoan limestones alternate irregularly. 


Geographic distribution : Danian limestones are found under 
practically all of Denmark S and W of the Senonian-Danian for- 
mation boundary in North Jutland and Sjælland, except for minor 
areas of local uplift. Marine Danian limestones are also found in 
Southwestern Sweden and in Poland. 

Fossils: Hercoglossa danica. Unit 1: Cerithium balticum. 
Unit 2: Tylocidaris ódumi, T. abildgaardi, T. briinnichi, T. vexi- 
lifera. Unit 3: T. vexilifera. 

Literature: MILTHERS (NI (1908); BnüNNicH NIELSEN (K.) 
(1909); Ravn (J.P.J.) (1902-1903); Ravn (J.P.J.) and others 
(1926); RosENKRANTZ (1924-1937); Opum (H.) (1926). 


(Th. SORGENFREI). 


DICELLOGRAPTUS SHALES ................. Ordovician 


GrôNwALL (K. A.) (1916), in GRONWaLL (K. A.) and MILTHERS 
(V.). Kortbladet Bornholm (Résumé en français). D. G. U., I. Ser., 
No. 13, p. 74, Copenhagen. 

« The Lower Graptolith shales of Bornholm should be called 
the Dicellograptus shales » (No lithologic description). 

No variation in the use of the name in case of the deposits on 
Bornholm. 


Present day definition and description : Series of dark greyish 
and greenish grey, marine shales and clayshales superposing the 
Orthoceratite limestone and overlain by the Trinucleus Shales. 
The basal bed is a phosphoritic conglomerate of variable thick- 
ness (5-30 cm) with phosphorite and pyrite concretions. 

At Vasagaard the lower contact is a low angle unconformity 
and the upper contact is found at the base of a 20 cm thick bed of 
yellowish shale (PoursEN, 1936). 
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The Dicellograptus shales and the succeeding Trinucleus 
shales represent the fifth depositional cycle of the Paleozoic on 
Bornholm. 

Total thickness about 11 m (2,5 m of Lower, and 9,5 m of 
Middle Dicellograptus shales). Type locality : valley of the stream 
Læsaa N of the farm Vasagaard, Bornholm. 


Geographic distribution : South coast of Bornholm. Equivalent 
in Skane, Southern Sweden. 


Fossils : Lower Dicellograptus shales: Diplograptus tornquisti, 
Sowerbyella sericea var. restricta. Middle Dicellograptus shales : 
Climacograptus rugosus, Amplexograptus vasae, Dicranograptus 
clingani, Climacograptus styloideus. 


Literature: GrönwaLL (K.A.) and Moes (V.) (1916); 
Happtne (A.) (1915); NéRREGAARD (E. M.) (1925); PoursEN (Chr.) 
(1936). (Th. SORGENFREI). 


DICTYONEMA SHALE 2. meat eee ce cc Ordovician 
See : UPPER ALUM SHALE. 


DOGGER DEPOSITS eee ee. Middle Jurassic 

GREGERSEN (Albert) and SorGENFREI (Theodor) (1951). Efter- 
forskningsarbejdet i Danmarks dybere Undergrund. Medd. Dansk 
Geol. Foren, vol. 12, pp. 141-151, Copenhagen. 

A group of probably partly marine and partly deltaic shales 
and sandstones with subordinate lignite occurring in the interval 
1110-1 420 m of a well section Haldager in North Jutland is re- 
ferred to the Middle Jurassic « Dogger » (as defined on the Eu- 
ropean continent). The underlying shales are referred to the Lias 
on the basis of microfossils. The beds above the supposed « Dog- 
ger » are referred to the Oxfordian. 

Nature of the contacts unknown. 

No variations in the use of the name. 

Geographic distribution: Northern Jutland. Probable equi- 
valents in Northern Germany and England (Yorkshire Deltaic 
Series). 

Fossils : None. 

Literature ` ARKELL (W. J.) (1956). (Th. SORGENFREI). 


E 


EEM GROUR ITS ce Quaternary (2. Interglacial age) 
Mapsen (V.), Norpmann (V.) og Hartz (N.) (1908). Eem-Zo- 

nerne. (Résumé en frangais) D.G.U., 2° ser., n° 17, Copenhagen. 
The Eem Group includes the marine deposits with Tapes se- 


nescens and related beds in Southern Denmark above the glacial 
deposits of the second glaciation and below the deposits of the 
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(Eem group, continued) 


third glaciation. The Tónder and Stensigmose localities may be 
considered as type localities of the Danish Eem group. The 
following members of the Eem group have been exposed in the 
cliff at Stensigmose (GorrscHE, 1904, and V. Mapsen, loc. cit., 
pp. 42 and 84) : 

Thickness : 

Le Boulder clay 3. Glaciation 
14 m Tapes sand yellow, fossiliferous 
6,5 m Cyprina clay, greenish grey, 
silty, fossiliferous 
Freshwater clay 
Abt. 4 m Calcareous gyttja 

Peat 

Sand, fluvioglacial ? 2. Glaciation 

The Stensigmose exposure is cut in a big dislocated but only 
slightly disturbed block of sediments in the moraine of the third 
glaciation. 

A 9-10m thick sequence of marine, sticky greyish Eem clay 
was encountered in borings at Tønder about 15 to 19m below 
surface. The clay was underlain by fluvioglacial sand dated to the 
second glaciation and covered by similars sand referred to the 
third glaciation. 

No variations in the use of the name. 

Geographic distribution : Southern Denmark. Equivalents in 
Northerm Germany and Holland. 

Fossils : Tapes senescens. 

Literature : Norpmann (V.) (1928); Opum (H.) (1933). 

(Th. SORGENFREI). 


Eem group 


ESBJERG YOLDIA CLAY 
Quaternary (1. Interglacial age) 

MapbsEN (V.) (1899). Om Indellingen af de danske Kvartær- 
dannelser. Medd. Dansk Geol. Foren., vol. n9 5, pp. 1-22 (p. 14), 
Copenhagen. 

Dark grey more or less silty, marine clay containing Yoldia 
(Portlandia) arctica at the base and boreal molluscs at higher 
levels. It superposes the lower boulder clay at Esbjerg. The upper 
boulder clay has been observed above the Yoldia Clay. Thickness 
of the Yoldia Clay in the exposures at Esbjerg : 3-6 m (V. MapsEn). 
Type locality : Esbjerg. 

No variations in the use of the name. 

No amendments to the original description except for the 
thickness which is about 50-60 m in the Ribe area. 

Geographic distribution : Esbjerg and Ribe area. 

Fossils : Yoldia (Portlandia) arctica, Modiola modiolus. 

Literature : BucH (A.) (1955); Norpmann (V.) (1904-1922). 

(Th. SORGENFREI). 


EXSULANS LIMESTONE ............... Middle Cambrian 
Originally named « Coronatus Limestone », NATHORST (A. G.) 
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(1877). Om de kambriska och siluriska lagren vid Kiviks Esperód 
i Skane, jemte anmarkningar om primordialfaunans lager vid 
Andrarum. Geol. Füren. Férh., Bd. III, p. 263, Stockholm. 

The present name is an amendment by TULLBERG, 1882, p. 14. 

Grey, fossiliferous limestone in the Alum shale. 

No variation in the use of the name except for TULLBERG'S 
amendment. 

Present day definition and description. The Exsulans lime- 
stone superposes the Rispebjerg sandstone in Bornholm, these 
being separated by a pronounced disconformity or low angle 
unconformity. Above the limestone follows the Alum Shale. 

(Th. SORGENFREI). 

Geographic distribution: Southern part of Bornholm, Sou- 
thern Sweden. 

Fossils : Paradoxides tessini, Agnostus parvifrons, Conoco- 
ryphe aequalis. 

Literature : GRONWALL (K. A.) (1902); GrónwaLL (K. A.) and 
Mrrxers (V.) (1916); Hansen (K.) (1945). 


F 


FAXE KALK — FAXE LIMESTONE CC D CE Danian 


FORCHHAMMER (G.) (1835). Danmarks geognostiske Forhold, 
112 p. (pp. 44 and 76), Copenhagen. 

The limestone above the clay (Fish Clay about 0,6m thick), 
in Stevns Klint and the coral limestone at Faxe of which about 
8-10 m were exposed in quarries are referred to this unit. 

Variations in the use of the name: The above-named limestone 
in Stevns cliff is now called Cerithium or Cyclaster limestone. 
The term Faxe limestone is commonly out of use as a formation 
name since the genuine coral limestone occurs very irregularly 
at Faxe where it is interbedded with Bryozoan limestone. The 
rock name is mentioned here on account of its importance in 
previous literature concerning the Danian deposits. See article 
on the Danian limestones. 

Literature: Ravn (J. P.J.) (1902-1903); ROSENKRANTZ (A.) 
(1924-1937); Öpum (H.) (1926). "Th. SORGENFREI). 


GRAM FORMATION ..................... Upper Miocene 


BANKE RasMUSSEN (L.) (1956). The Marine Upper Miocene of 
South Jutland and its Molluscan Fauna. D.G.U. II. Ser., n° 81, 
p. 16. Copenhagen. 

The term « Astarte clay » (in sensu stricto) is replaced by the 
term « Gram clay », which Banke RASMUSSEN defines as the clay 
exposed in the clay pit at Gram Brickworks. Upwards it is over- 
lain by up to about 3 m of mica silt which is termed « Gram silt ». 
Gram clay and Gram silt constitute the « Gram formation ». 
Downwards the Gram formation is underlain by gravel and sand, 
which have been proved at a depth of 36 m in boring D.G.U. Well 
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(Gram formation, continued) 


File No. 141.24.c. located quite near the Gram clay pit. The whole 
section of the Gram formation in this boring has a thickness of 
about 35 m. 


Geographic distribution : South-western part of North Jut- 
land and western part of South Jutland. Equivalents in northern 


Germany. 

Fossils : Astarte reimersi. Sipho distinctus. 

Literature : HınscH (W.) (1952). (Th. SORGENFREI). 
GREENZSHALES SEN oe ee ee te Lower Cambrian 


ForcHAMMER (G.) (1835). Danmarks geognostiske forhold, 
p. 27 (Danish). Copenhagen. 


Greyish-green graywacke shale, occasionally with small no- 
dular limestone concretions and veins filled with calcite and some 
pyrite. 

No variations in the use of the name. 

Present day definition and description: The Green Shales For- 
mation overlies the Nexó sandstone and is superposed by the 
Rispebjerg sandstone. No sharp breaks are found either at the 
base or the top of the formation. 

The Green Shales Formation may be characterized as a ma- 
rine graywacke-shale or argillaceous siltstone of a dark grayish- 
green colour. The greenish tinge is due to the content of glau- 
conite. Nodular phosphorites and fossils occur. 

Maximum thickness more than 59 m (Pedersker, D.G. U. 
Well File n° 247.98). 

The formation has been named according to lithologic fea- 
tures. Type locality: Island of Bornholm in the Baltic S of 
Sweden. Exposures: Valleys of the streams Lilleaa and Læsaa. 

The Green Shales are referred to the Olenellus stage and are 
probably to be correlated with the Holmia torelli zone. 

Geographic distribution : The Green Shales Formation occurs 
in the SE part of Bornholm. 

Fossils: Hyolithes johnstrupi, H. nathorsti, H. lenticularis, 
Torellella laevigata, Helenia bornholmiensis, Coleoloides multi- 
striatus. 

Literature: GRönwaLL (K.A.) and MiLTHERS (V.) (1916); 
Hansen (K. A.J.) (1937); PoursEN (Chr.) (1935). 


(Th. SORGENFREI). 


HARDEBERGA SANDSTONE ............ Lower Cambrian 


HappiNG (Assur) (1929). The pre-Quaternary sedimentary 
rocks of Sweden. III. The paleozoic and mesozoic sandstones of 
Sweden. Lunds Univ. Årsskrift. 


See: ANDRARUM LIMESTONE, NEXO SANDSTONE and Lex. EU- 
ROPE 2c. 
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HASLE SANDSTONE CS. X v ee Jurassic (Lias) 


Mate (C.) (1911). Hasle-Sandstenens Alder. Medd. Dansk 
Geol. Foren., vol. 3, pp. 629-631, Copenhagen. 


Yellow or greenish brown, relatively incoherent, ironshot 
marine sandstone, generally fine grained with coarse gravel, mi- 
caceous, fossiliferous. Age probably early Middle Lias. Type 
locality : Coast at Hasle, Bornholm. Dip 5-129 WSW. 

No variations in the use of the name. 

Present day definition and description : Reference is made to 
the original description. Thickness more than 4m, upper and 
lower contact unknown at the type locality. The coal series known 
as the « Lóvka System » may superpose the Hasle Sandstone S 
of the type locality. 


Geographic distribution : West coast of Bornholm. 

Fossils : Arietites cf. falcaries. 

Literature : GRONWALL (K. A.) and MILTHERS (V.) (1916). 
(Th. SORGENFREI). 


BBEHRTEMINDE CLA ee ate) ated ce on Paleocene 


Ussine (N. V.) (1899). Danmarks Geologi., 264 pp. (p. 119). 
D.G.U., 3° ser., n° 2, Copenhagen. 


Grey clay, marine, calcareous, pyritic, occasionally silicified, 
fossiliferous. Occurs in the cliff at Kerteminde. Encountered 
below the Quaternary and superposing the Danian Bryozoan 
limestone in borings in the Kerteminde, Odense and Korsôr 
areas. Thickness at Kerteminde more than 70 m. 

Variations in the use of the name: The calcareous Kerte- 
minde clay is called Kerteminde marl. 

Present day definition and description: The marl and clay 
formation above the Lellinge greensand deposits and below the 
shales and clays with volcanic tuff. No sharp discontinuities either 
at the base or the top of the Kerteminde clay. 

The occurrence of the type locality at Kerteminde is a big 
floe in the Quaternary moraine. 


Geographic distribution : Central Sjælland, Fyn, Central and 
South Jutland. 

Fossils : Fusus cimbricus. 

Literature : Bôccizp (O. B.) (1918); Gry (H.) (1935); Gron- 


WALL (K. A.) and Harper (H.) (1907). 
(Th. SORGENFREI). 


EUD Ee edet s ARAS Upper Triassic 
GREGERSEN (A.) og SORGENFREI (Th.) (1951). Efterforskning- 
sarbejdet i Danmarks dybere Undergrund. Medd. Dansk Geol. 
Foren., vol. 12, pp. 141-151, Copenhagen. 
2 Con 
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(Keuper, continued) 


Beds referred to the Keuper have been met with in several 
borings. The following section was encountered in a well at 
Gassum in North Jutland. 


[above 1710m Rhaetic beds] 

1710-1815m Shale, reddish brown with dolomitic lime- 
stone (Steinmergelkeuper) 

1815-1822m Shale, variegated, reddish with anhydrite and 
bedded salt. 

1822-2027m Shale and Sandstone, variegated. Salt with 
shale and anhydrite about 1992-2027 m. 
(Gipskeuper) 

2027-2166m Shale, brownish grey, occasionally with 
anhydrite, salt and sandstone, conglome- 
ratic at base. 

[below 2166m Bunter (and Muschelkalk beds ?) ]. 

Total thickness in the boring at Gassum about 456 m. 

Type locality in Germany. 

No variations in the use of the name. 

Geographic distribution: Keuper deposits may occur under 
the greater part of Denmark. Equivalents in Germany, Holland, 
England and southern Sweden. 

Fossils : None. 

(Th. SORGENFREI). 


KLINTINGHOVED MICA CLAY ............ Lower Miocene 


SORGENFREI (Th.) (1940). Marint Nedre-Miocæn i Klintin- 
ghoved paa Als. Et Bidrag til Losningen af Aquitanien-Sporgs- 
maalet (Deutsche Zusammenfassung), 143 p. D.G.U., II ser., n° 65, 
Copenhagen. 

Summary of essential features of original description : Dark 
brown or dark greyish, silty mica clay with greenish tinge, 
pyritic and slightly glauconitic. The clay contains fossil mollusca 
of Lower Miocene age (Vierlande horizon). The occurrence is a 
floe in the Quaternary moraine in the Klintinghoved cliff SE 
of Sónderborg (type locality). Thickness in drilled section at 
Sønderborg about 30 m (D.G.U., Well fine n? 169, 28a-b). 

No variations in the use of the name. 

Geographic distribution : Soutwestern Jutland and possibly 
Western Jutland. Equivalents in Northern Germany. 

Fossils : Aquilofusus pereger. 

Literature ` Mapsen (V.), Opum (H.) and Gry (H.) (1935). 


(Th. SoRGENFREI). 


LELLINGE GREENSAND ................. Lower Paleocene 


JOHNSTRUP (F.) (1876). Om Grønsandet i Sjælland. Vid. Medd. 
fra den naturhist. Foren. i Kjøbenhavn. Copenhagen. 


Calcareous, greyish green and yellowish friable sandstone 
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with subordinate beds of impure, bluish grey limestone occasion- 
nally silicified. Some beds unconsolidated and rich in forami- 
nifera. Bryozoan limestone underlies the formation. Thickness 
of Lellinge Greensand in drilled section 5 m. 

No variations in the use of the name. 


Present day definition and description. Type locality : Grey- 
ish green, more or less indurated and silicified argillaceous lime- 
stone, marlstone and marl, classified as Greensand Limestone, 
Grensandstone, and Greensand Marl respectively. The rocks are 
glauconitic and pyritic. A silicified flinty chert occurs occasionally. 
Lime content of the Greensandstone about 57-80 %, and of the 
Greensand Limestone about 89-90 % CaCO:. Basal bed of inco- 
herent coarse sandstone. Underlying stratum: Bryozoan Lime- 
stone of the Danian; overlying formation: Quaternary moraine 
deposits. Maximum exposed about 2,5 m, total thickness: about 
9 m. Bedding: horizontal. Location of type locality : Skovhu- 
svænget, Lellinge E of Koge. 

Geographic distribution : Eastern and central parts of the 
island of Sjzelland. 

Fossils : Pholadomya margaritacea, Surcula (Cochlespira) 
koeneni, Dentalium rugiferum. 

Literature : FRANKE (A.) (1927); Gry (H.) (1935); GRONWALL 
(K. A.) and Harper (P.) (1907). 

(Th. SORGENFREI). 


STA Se HUA TIES e Lower Jurassic 


Ngrvanc (A. H.) (1946). Marine Lias in Jutland. Medd. Dansk 
Geol. Foren, vol. 11, pp. 139-141, Copenhagen. 


Dark grey, very plastic, sticky, slightly caleareous shale with 
Marginulina prima and Frondicularia tenera encountered from 
226,2-236,5 m in test well at Vejrum, Jutland (D.G.U., File 
n° 64.233). 

No variation in the use of the name. 

Geographic distribution: Northern Jutland. Equivalents in 
southern Sweden (Skane), Northern Germany and England. 

Fossils : Marginulina prima, Frondicularia tenera. 

Literature : ARKELL (W.J.) (1956); GREGERSEN (A.) & Sor- 


GENFREI (Th.) (1951), pp. 141-151. 
(Th. SORGENFREI). 


TELE TCE BE ds CLAYA RI PEER E Eocene 


Harper (P.) (1922). Om Grænsen mellem Saltholmskalk og 
Lellinge Grónsand (Résumé en français), 108 p. (p. 69). D.G.U., 
II ser., n? 38, Copenhagen. 

The «Plastic Clay» should be called Lillebelt clay. The 
Lillebelt clay includes the clay sequence above the Kerte- 
minde Clay and below the Septarian Clay. 


Variation in the use of the name: Ópuw (H.) (1936) recom- 
3 Dan 
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mended to use term only for the «Plastic Clay» above the 
Rösnæs clay. S.A. ANDERSEN (1937) called the upper calcareous 
part of the Lillebelt Clay « Sóvind Marl ». 

Present day definition and description: The Lillebelt clay 
includes the marine, greenish grey, non calcareous or slightly 
calcareous clays above the Rösnæs Clay. The clay is very uni- 
form, scarcely perceptible bedding. Grain size probably similar 
to the grain size of the Rösnæs clay. Continuous gradation from 
the Rösnæs clay to the Lillebelt clay and from the Lillebelt clay 
to the Sóvind marl. Total thickness in drilled sections, at Aarhus 
about 50 m, otherwise unknown. Type locality : Northern Lille- 
belt area. Exposures disturbed by Quaternary ice or earth 
flowage. 

Geographic distribution : Jutland, South Fyn, NW Sjelland, 
S Langeland, S Lolland. 

Fossils : Avicula (Aviculoperna) cf. limaeformis. 

Literature : Böcam (O. B.) (1918); Mapsen (V.), etc. (1928), 
p. 73; Mertz (E. L.) (1928); Opum (H.) (1936). 


(Th. SORGENFREI). 


LIMSTEN LJ ee ANSE RE Danian 
See: DANIAN LIMESTONE. 
LOWER ALUM SHALE oo Middle Cambrian 


JouwsTrRUP (F.) (1874). Oversigt over de palæozoiske Dann- 
elser paa Bornholm. Beretning om det 11te skandinaviske Natur- 
forskermóde i Kjöbenhavn, 1873, pp. 299-308 (p. 300). Copenhagen. 


The Lower Alum Shale is overlain by the Andrarum lime- 
stone. It is about 1 m thick. There is no lithologic description in 
JOHNSTRUP’s paper. It is state that Paradoxides tessini is found 
in the shale. 

No variations in the use of the name. 

Present day definition and. description : Brownish black, bitu- 
minous marine shale, fossiliferous, with stinkstone concretions, 
underlain by the Exsulans limestone and overlain by the An- 
drarum limestone. The shale has the properties of an Alum shale. 
Total thickness about 0,8-1,4 metres. Exposures and type loca- 
lities : valleys of the streams Læsaa and Oleaa on Bornholm. 

Geographic distribution : Island of Bornholm in the Baltic S 
of Sweden. Equivalents in Southern Sweden. 

Fossils : Paradoxides tessini, Agnostus parvifrons, Conoco- 
ryphe cequalis. 

Literature : GRONWALL (K. A.) (1902); GrónwaLL (K. A.) and 
MiLTHERS (V.) (1916); Hansen (K.) (1945). (Th. SoRGENFREI). 


LOWER LIGNITE FORMATION ........... Lower Miocene 


MILTHERS (K.) (1949). Nogle hovedlinier i brunkullenes lej- 
ringsforhold. Medd. Dansk Geol. Foren, vol. 11, p. 486, Copenhagen. 
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The original description mentions the presence of beds with 
lignite below the marine Middle Miocene in Central Jutland. 

No variations in the use of the name. 

Present day definition and description: The beds of quartz 
sands and gravels, mica sands and clays of light grey, dark grey 
to almost black colour, with beds of lignite above the marine 
Lower Miocene or Upper Oligocene and below the Marine Middle 
Miocene are included in the lower Lignite formation. The condi- 
tions at the lower and upper boundaries are not known in detail: 
Maximum thickness in the Central and South Jutland areas 
about 100 m or more (D.G.U. Well file n9 150.24. Arnum; n? 113.31 
Eg. and n° 85.360 Studsgaard). Type locality : Herning area. 

Geographic distribution : Central and probably East and South 
Jutland. Equivalents in Northern Germany. 

Fossils : plant remains. 

Literature : Hartz (N.) (1909); INGWERSEN (P.) (1954). 


(Th. SORGENFREI). 


MATMIDEPOSIISP ob Soba rec ce Upper Jurassic 
GREGERSEN LA) and SORGENFREI (Th.) (1951). Efterforsknings- 
arbejdet i Danmarks dybere Undergrund. Medd. Dansk Geol. 
Foren., vol. 12, pp. 141-151, Copenhagen. 
The following sequence in a well section at Haldager in North 
Jutland has been referred to the Upper Jurassic Malm, as defined 
on the European continent : 


y j Stratigraphic 
Depth Lithology Fossils SE 
(above 773m) Lower Cretaceous 
deposits. 
773-910 m Grey, marine clays Aucella Lower Port- 
and shales silty. fischeri. landian. 
910-978 m Sandstones and Kimmerid- 
shales, lignitic. gian (?). 
978-1110 m Dark grey to grey Trigonia Oxfordian. 
clay shale and hudlestoni. 
claystone, marine. 
(below Dogger beds. 


1110 m) 
Nature of contacts unknown. 
No variations in the use of the name. 
Geographic distribution : Northern J utland. Equivalents in 
Northern Germany and England. 
Fossils : See above. 
Literature : ARKELL (W.J.) (1956). (Th. SORGENFREI). 
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MARINE LOWER CRETACEOUS DEPOSITS. i 
Lower Cretaceous (Valanginian-Albian) 


GREGERSEN (A.) and SORGENFREI (Th.) (1951). Efterforskning- 
sarbejdet i Danmarks dybere Undergrund. Medd. Dansk Geol. 
Foren., vol. 12, pp. 141-151, Copenhagen. 

The marine Lower Cretaceous may be illustrated by the 
Haldager No. 1 well section in Northern Jutland which has been 
subdivided partly on the basis of microfossils and partly on the 
basis of macrofossils. 


: Stratigraphic 
Depth Lithology Fossils Subdivision. 
laz Ces m Upper 
(above 417 meu = orti E Cretaceous beds. 
417-454 m Sand, very fine- Albian. 
grained, argilla - 
ceous, greyish 
green. 
454-637 m Clay, silty, dark Aptian. 
grey. 
637-714 m Clay and shale, Barremian. 
dark. 
714-773 m Clay and shale, Lyticoceras Hauterivian. 
dark grey. noricum. 
773-825 m Clay and claystone, Valanginian. 
silty, light greyish 
green. Upper 
(below 325 M) us er oo iue SU E ENS N Jurassic beds 


No variations in the use of the name. 
Geographic distribution : Northern Jutland. Equivalents in 
Northern Germany and England. 
Fossils : Lyticoceras noricum. 
(Th. SORGENFREI). 


MESOZOIC DEPOSITS ON BORNHOLM (The non-marine ...) 
Triassic-Lower Cretaceous [Keuper-Wealden (?)] 


Groups of presumably non marine deposits on Bornholm 
including : 1. variegated brownish and greenish, sticky clay, and 2. 
sandstones, dark and light grey clays, coal seams, and subordinate 
fossiliferous marine sandstones are considered ot be Mesozoic, 
ranging from the Keuper (group 1) to the Jurassic and Wealden 
(group 2). 


The stratigraphy of the two groups is rather obscure due to 
block faulting and folding, and to the absence of animal fossils 
through the greater part of the section. 


23 


The marine beds which include the Hasle Sandstone have 
been referred to Lias gamma. Coal bearing beds occur above 
and below the marine beds. Of major importance is the upper 
coal bearing division with about 25 coal seams (maximum thick- 
ness 0,7 m) interbedded with sandstones, shales and clays. Estim- 
ated total thickness of this formation about 200 m. 

For further reference see below. 


Geographic distribution : Bornholm. Probable equivalents in 
Southern Sweden. 


Fossils : Cyrena menkei, Cardinia follini, Coelocera sp. 
Literature: GrRönwaLL (K.A.) and Muttuers (V.) (1916), 


Mansen (Victor) and others (1928). 
(Th. SORGENFREI). 


MIDDLE MIOCENE MARINE BEDS ....... Middle Miocene 


Ravn (J.P.J.) (1907). Molluskfaunaen i Jyllands Tertiæraflej- 
ringer. (Résumé en français). Mém. Acad. royale Sci.-Lettres 
Danemark, 7. Ser., t. III, No. 2, Copenhagen. 


Grey and dark grey silty mica clays and grey to light grey 
or white mica sands and silts, marine, fossiliferous. 

Variations in the use of the name: Ravn may also have 
referred marine Lower Miocene deposits to the Middle Miocene 
(see f. i. Gripp, 1916). The deposits at Viborg and Varde may be 
considered typical. 

Present day definition and description: To the original 
description may be added that the marine deposits wedge out 
towards East and North. They may attain their maximum thick- 
ness in West Central and South Jutland (about 100 m) (D.G.U., 
Well File no. 150.24 Arnum). Conditions at upper and lower 
boundary not studied in detail. Type area: Varde. 

Geographic distribution : Central and Western Jutland, equi- 
valents in Northern Germany (Hemmoor stage). 

Fossils : Nassa cimbrica. 

Literature : MILTHERS (K.) (1949); INGWERSEN (P.) (1954). 

(Th. SORGENFREI). 


MIOCENE GROUP (« The Brown coal Formation ») . Miocene 


ForcHHAMMER (G.) (1842). Den skandinaviske Rullesteens 
formations-Forhold i Dannemark. Fórhandlingar vid De Skan- 
dinaviske Naturforskarnes tredje Móte i Stockholm, pp. 81-96. 
(pp. 81-85) Stockholm. 

The deposits including mica clays, mica sands, clay ironstones, 
and lignite in the western part of Jutland and extending from 
the Limfjord to the River Elbe were referred to by FORCHHAMMER 
as the great Brown coal Formation. 

Variations in the use of the name: The name « Brown coal 
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Formation » was soon rejected but no new name was proposed. 
The deposits were the reafter the designated by their lithology, 
and an estimated or determined age was affixed if possible. (See 
e.g. J.P.J. Ravn, 1897). 

Present day definition and description : At present (1955) the 
following formation units may be defined within the Miocene 
group : 


5. Astarte clay, marine Upper Miocene 
4, Upper lignite formation, non marine Middle Miocene 
3. Middle Miocene marine beds i 

2. Lower lignite formation, non marine Lower Miocene 


]. Klintinghoved mica clay, marine 
Reference is made to the articles on the individual formation 


units. (Th. SORGENFREI). 


MO CLAY FORMATION .................... Basal Eocene 


FORCHHAMMER (G.) (1835). Danmarks geognostiske Forhold, 
112 pp. (p. 85), Copenhagen. 


Formation of dark, plastic clay and yellowish or white, bedded 
Mo Clay (diatomaceous earth), interbedded with dark, incoherent 
sandstone (volcanic tuff beds) including subordinate beds of im- 
pure limestone occurring in the Limfjord area. 

Original name Moeformation. 


Present day definition and description : Particularly known 
from big, dislocated floes in the Quaternary in the Limfjord area, 
North Jutland. Upper and lower contacts unknown. The Mo Clay 
Formation is a bedded deposit of white, light grey, or yellowish, 
relatively argillaceous diatomaceous earth with interbedded tuff 
layers, volcanic sand, limestone concretions, and beds of « cement 
stone » (impure grey limestone). It contains a variety of organic 
remains for the main part undescribed (Mollusca, Teleo- 
stei, Insecta, rich flora of diatoms, and leaves of deciduous trees 
etc.). Total thickness of exposed beds about 50 m. The Mo Clay 
Formation may be subdivided into two divisions : 

Upper division : total thickness about 20 m, number of tuff 
beds 130. Total thickness of tuff beds about 3,60 m. 


Lower division : total thickness about 30 m, number of tuff 
beds 39. Total thickness of tuff beds about 0,60 m. 

The Mo Clay Formation may be correlated with the Basal 
« Plastic Clay » by means of the tuff beds. The Mo Clay is a local 
diatom clay facies of the Plastic Clay. Due to lack of zone fossils 
the series with tuff beds is arbitrarily referred to the Basal 
M in Denmark. Type locality : north coast of the island of 

ors. 

Geographic distribution : Main occurrence in the Limfjord 
area, North Jutland. 

Fossils. — Molluscs: Cassidaria sp., Valvatina raphistoma. 
Diatoms : Coscinodiscus sp., Trinacria sp. etc. Leaves : Cocculites 
kanei. Insects : Tectocoris angustilobatus. 
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Literature ` Boacitp (O.B.) (1918); Gry (Helge) (1935), (1940); 
HENRIKSEN (Kai L.) (1922). 
(Th. SORGENFREI). 


MUSGHELKALK s drama. Middle Triassic 
See : BUNTER SANDSTONE. 


NEXOJSANDSTONE 42.012 200% Lower Cambrian 


JOHNSTRUP (F.) (1874). Oversigt over de palæozoiske Dannel- 
ser paa Bornholm. Beretning om det lite skandinaviske Natur- 
forskermöde i Kjobenhavn, 1873, pp. 299-308 (p. 300), Copenhagen. 


Red or white sandstone, occasionally quartzitic or with kaolin 
in the interstices. The sandstone grades into arkose adjacent to the 
granite in several localities. 

An attempt has been made (Kaj Hansen, 1936) to separate 
the Aaker Formation bluish grey and white arkoses occurring 
in the Aakirkeby area. 


Present day definition and description : The Nexo Sandstone 
superposes the pre-Cambrian basement which consists of gneiss- 
granite. The sandstone passes up into the Green Shales For- 
mation of the Lower Cambrian without any sharp break. 

The basal part of the Nexó sandstone is mostly developed as 
arkose with a brownish, argillaceous cement. Upwards the grains 
become rounded and are occasionally well sorted. Kaolin and 
silica occur in the interstices. The top part of the sandstone is 
generally more fine grained than the basal part of the formation, 
and stratification is more conspicuous. Parts of the upper divi- 
sion are developped as quartzites. 

The basal division of the Nexo Sandstone may be of conti- 
nental origin. Ripple marks in the upper sandstones indicate sub- 
aqueous sedimentation of this rock. 

Total thickness more than 100 m (Nexo, D.G.U., Well File 
No. 247.102). 

The Nexö Sandstone has been named after the town of Nexö 
in the island of Bornholm, where it is well exposed in the quarry 
of Frederiks Stenbrud. 

The island of Bornholm is the type locality of the formation. 
The Nexó Sandstone has been correlated with the Lower Cam- 
brian Hardeberga Sandstone of Southern Sweden. 

Geographic distribution : The Nexó sandstone is only known 
from the island of Bornholm S of the pre-Cambrian basement. It 
is occasionally exposed in the area from Nexö to E of Rönne. 

Fossils : None. 

Literature : GrönwaLL (EA) and MiLTHERS (V.) (1916); 


Hel 1936); Hansen (K.) (1936). 
se (Th. SORGENFREI). 
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ORTHOCERATITE LIMESTONE 7. 0... Ordovician 


JOHNSTRUP (F.) (1874). Oversigt over de palæozoiske Dannel- 
ser paa Bornholm. Beretning om det 11te skandinaviske Natur- 
forskermöde i Kjöbenhavn, 1873, pp. 299-308 (p. 304), Copenhagen. 


Bluish grey limestone, 4-4,5 m. thick, situated above the 
Upper Alum Shale and below the Graptolith Shale. Correlated 
with the Orthoceratite limestone of Southern Sweden. 

Variations in the use of the name : The rock name which was 
probably originally coined in Sweden has in that country been 
altered to Orthocer limestone. The Orthoceratite and Orthocer 
limestones in Norway, Sweden, Denmark and the East Baltic 
areas do not cover exactly the same stratigraphic intervals. (See 
for instance W. Ramsay, 1931, II, p. 327). 


Present day definition and. description : Grey, argillaceous, 
rather dense, fossiliferous marine limestone. Basal part glauco- 
nitic. The limestone is irregularly bedded. Thickness 5-6 metres. 

The Orthoceratite limestone of Bornholm is the only repre- 
sentative of a fourth marine, depositional cycle in the Paleozoic 
on Bornholm. It is separated from shales below and above by 
disconformities. 

Exposures and type locality at the streams Læsaa (Vasegaard, 
Limensgade) and Risebæk (Skelbro). 

The Orthoceratite Limestone of Bornholm has been correlated 
with the Orthocer limestone of Skáne (Southern Sweden). The 
Graptolith Shales of JouwsrRUP above the limestone are now 
called Dicellograptus Shales. 

Geographic distribution : Southern Norway, South, Central 
and Northern Sweden, Bornholm, Öland, Gotland, Estonia, and 
islands in the Gulf of Bothnia. 

Fossils : Zone Fossils (in stratigraphic order): Cyclopyge 
umbonata, Megalaspis limbata, Ptychopyge applanata and Mega- 
laspis acuticauda. 

Literature : GRóNWALL (EA) and MirrHEens (V.) (1916); 
NØRREGAARD (E.M.) (1925); PoursEN (Chr.) (1936). 


(Th. SORGENFREI). 


PLASTIC CLAY GROUP eee Eocene 


FORCHHAMMER (G.) (1835). Danmarks geognostiske Forhold, 
112 p. (p. 86). Copenhagen. 


Dark, plastic clay, tough, without bedding, occurs together 
with the Mo Clay. 


Variations in the use of the name : The term has been in use 
for more than a century in spite of various attempts to replace 
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it by other names viz. Rosnæs (or Refsnæs) clay, Holmehus clay, 
Lillebelt clay. 


Present day definition and description : The sticky and tough 
clays above the Kerteminde clay and below the Oligocene uncon- 
formity above which Middle Oligocene or younger Tertiary beds 
occur, may be defined as the group of the Plastic Clay. 

The Plastic Clay may be subdivided into the following for- 
mations. 

4. Sövind Marl. 
3. Lillebelt clay. 
2. Rösnæs clay. 
1. Clay with Tuff. 

Maximum thickness more than 165 m (E. Jutland). 

Geographic distribution : North, Central and South Jutland, 
Western Fyn, Northwestern Sjælland, Southern Lolland, equiva- 
lents in Northern Germany. 

Fossils : See articles on the individual formations. 

Literature: ANDERSEN (S.A.) (1937); Harper (P.) (1922); 
Mertz (E. L.) (1928); Ravn (J.P. J.) (1906); Opum (H.) (1936). 


(Th. SORGENFREI). 


PLIOCENE CLAY IRONSTONE:.....:...4.... 2. Pliocene 


Opum (H.) (1934). En Forekomst af marint Pliocæn ved 
Tonder (Deutsche Zusammenfassung). Medd. Dansk Geol. Foren, 
vol. 8, pp. 359-370, Copenhagen. 

Clay ironstone encoutered in a boring at Sæd. The clay iron- 
stone is associated with a glauconitic, marine coquina which 
occurs about 80 m below surface. Stratigraphic relations unknown 
due to lack of samples. Type locality : Sæd, S of Tonder. 

Geographic distribution: Equivalent on Sylt island SW of 
Tonder. 


Fossils : Nassa reticosa. (Th. SORGENFREI). 


Q 


QUATERNARY DEPOSITS GROUP ............ Pleistocene 


Mapsen (Victor) and others (1928). Summary of the Geology 
of Denmark (Danish, English, French and German Editions). 
D.G.U., V. Ser., No. 4, Copenhagen. 


Summary of essential features: The Quaternary deposits of 
Denmark display rather complex features, the formation members 
being closely related to morphology. It is, therefore, very difficult 
to define formation units dealing with the glacial sediments 
proper. The interglacial deposits have, however, been subdivided 
and named similarly to the pre-Quaternary formations. 

The Quaternary deposits of Denmark may be summarized as 
shown in the following stratigraphic scheme although it should 
be emphasized that no single complete sequence is known. 
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Postglacial deposits Postglacial period 


C-F. — Moraines of the 3. glaciation. 3. glacial age (Würm). 


Skærumhede group 2. interglacial age. 


Eem group 
B. — Moraine of the 2. glaciation... 2. glacial age (Riss). 
Esbjerg Yoldia clay 1. interglacial age. 


A. — Moraine of the 1. glaciation.. 1. glacial age (Mindel). 


Reference is made to the summary by Victor Mapsen and 
others of the deposits of the three glaciations and the postglacial 
period. The interglacial beds are briefly treated in articles in 
this lexicon. 

(Th. SORGENFREI). 


RASTRITES SHALES .. u... 22% Gothlandian (Silurian) 


Jounstrup (F.) (1899). Abriss der Geologie von Bornholm, 
66 p. (p. 31). Greifswald. 


Grey and greyish black, marine clayshales with limestone 
concretions and beds of limestone up to 6 cm thick, extending 
from the farm Köllergaard towards the farm Munkegaard along 
the stream Öleaa. 

No variations in the use of the name. 


Present day definition and description : Underlying formation 
unexposed. The Rastrites shales form the lower part of a conti- 
nuous shale sequence, whose upper part is classified as the Cyr- 
tograptus shales. 

Estimated thickness of the Rastrites shales 30-40 m. 


Exposures and type section along the stream Öleaa as descri- 
bed above. 


Geographic distribution : Öleaa, Bornholm. Equivalents in 
Skäne, Southern Sweden. 

Fossils : Monograptus acinaces, M. gregarius, M. convolutus, 
M. sedgwicki, M. turriculatus. 


Literature: GrönwaLL (K.A.) and MimrmeERS (V.) (1916); 
BJERRING PEDERSEN (Th.) (1922). 


(Th. SORGENFREI). 


RHAETIC*DEPOSITS WER Er ee Upper Triassic 


GREGERSEN (Albert) and SORGENFREI (Theodor) (1951). Efter- 
forskningsarbejdet i Danmarks dybere Undergrund. Medd. Dansk 
Geol. Foren., vol. 12, pp. 141-151, Copenhagen. 


Dark grey marine shales with Avicula contorta and inter- 
bedded (deltaic ?) sandstone in northern Jutland have been re- 
ferred to the Rhaetic. The shales and sandstones superpose beds 
of suggested Middle Keuper age and are overlain by Liassic 
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shales. Nature of the contacts unknown. Rhaetic beds were found 
from 1 582 - 1763 m below surface in a well at Vinding and from 
1 513 - 1710 m in a deep test at Gassum. 

No variations in the use of the name. 


Geographic distribution : Northern Jutland. Equivalents in 
southern Sweden, Northern Germany and England. 
Fossils : Avicula contorta. 
(Th. SORGENFREI). 


RISPEBJERG SANDSTONE .............. Lower Cambrian 


GrönwaLL (K.A.) and MiLrTHERS (V.) (1916). Kortbladet 
Bornholm (Danish, résumé en français). D. G. U., I. Ser., No. 13, 
p. 99, Copenhagen. 


Incoherent, speckled, ironshot sandstone with phosphorite 
occurring above the Green Shales Formation proper. Thickness 
3 m. 

Present day definition and. description : The lower part of the 
sandstone is greyish white and quartzitic. Glauconite and pyrites 
occur near the base of the upper part of the formation which is 
a dark phosphoritic sandstone. No sharp discontinuity exists bet- 
ween the Rispebjerg sandstone and the Green Shales Formation 
below, but a pronounced disconformity or low angle unconfor- 
mity is found between the sandstone and the rocks of the Middle 
Cambrian Paradoxides Stage above. 

The Rispebjerg sandstone may have been deposited during 
the final stage of the marine period corresponding to the Green 
Shales Formation. The phosphorite in the top part of the forma- 
tion may have been segregated posthumously during the trans- 
gression of the Paradoxides stage. (See: Exsulans limestone). 

The formation has been named after the hill Rispebjerg near 
the stream Oleaa. Type locality : valley of the Oleaa at the farm 
Borregaard, and valley of the Laesaa at Kalby. 

The Rispebjerg Sandstone like the Green Shales Formation 
referred to the Olenellus stage. 

Geographic distribution : SE part of the island of Bornholm 
and Skáne (Southern Sweden). 


Fossils : None. 
Literature : HANSEN (Kaj) (1936 & 1937). 


(Th. SORGENFREI). 


ROBBEDALE GRAVEL. TV S es coe orn sr ista Jurassic ? 


JESPERSEN (M.) (1865). Liden geognostik Vejviser paa Born- 
holm, 67 p. (p. 52), Ronne. 


Grey, light yellow or dark brown, fine gravel to coarse sand 
from south of the farm Sandemandsgaard to Vzeldensbygaarde. 
Main occurrence at Robbedale. No particular bedding, but undu- 
lating seams of darker gravel. The upper beds mainly dark- 
brown and incoherent. The gravel at deeper levels is more in- 
durated but never hardned to hard rock. Age uncertain, probably 

4 Dan 
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Jurassic. The overlying beds are of Pleistocene age. Greyish 
brown clay has been observed underlying the gravel in a single 
exposure. 

No variations in the use of the name. 

Present day definition and description: No amendments to 
original description. Thickness unknown. 

Geographic distribution: Distribution as stated in original 
description. 

Fossils : None. 

Literature ` GRONwaLL (K. A.) and MırrHers (V.) (1916). 


(Th. SORGENFREI). 


ROSNZES CLAY (— REFSNZES CLAY) ...... Lower Eocene 


Ravn (J. P. J.) (1906). Om det saakaldte plastiske Lers Alder. 
Medd. Dansk Geol. Foren., vol. 2, No. 12, pp. 23-28, Copenhagen. 


The Lower Eocene « Plastic Clay » should be called Refsnæs 
clay, which is characterized by Plagiolophus Wetherellii. 


Variations in the use of the name : Hilmar Ovum (1936) pro- 
posed the name Rösnæs clay (= Refsnes clay) for the red Lower 
Eocene « plastic clay ». 

Present day definition and description : The marine clay se- 
quence above the Clay with Tuff and below the green, Lillebelt 
Clay. Colour mainly yellowish or red brown with subordinate 
beds of olive grey or greenish grey clay. The clay is very uniform 
and more or less calcareous, generally without visible bedding. 
50 95 or more of the clay substance with grain size below 
0,0002 mm. Continuous gradation from the underlying Clays with 
tuff to the Rösnæs clay and from the Rösnæs clay to the Lillebelt 
clay. Total thickness in drilled sections about 10-40 m. Type 
locality : Rôsnæs NW Sjælland (dislocated floe in the moraine.) 

Geographic distribution : Jutland, NW Fyn, N Sjelland, 
S Langeland, S Lolland. 


Fossils : Plagiolophus wetherellii. 


. Literature: BöccıLn (O.B.) (1918); Mertz (E.L.) (1928); 
Opum (Hilmar) (1936). 


(Th. SORGENFREI). 


S 
SEPTARIAN.CEAY SNP SE Middle Oligocene 
See: BRANDEN CLAY. 
SEZERUMHEDEISEHIESST re Quaternary 


(2. Interglacial age) 
JESSEN (A.), MILTHERS (V.), Norpmann (V.), Hartz (N.) og 
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HesseLBO LA) (1910). En Boring gennem de kvartære Lag ved 
Skærum hede (English Summary). D.G.U., II. Ser., No. 25, 
Copenhagen. 
The drilled type section at Skærumhede (D. G. U., Well File 
No. 10.4) encountered the following strata : 
Depth below surface : 
0- 57,4m Fluvioglacial clays, sands and 
gravels Mirri eee ote teen 3. Glaciation. 
57,4- 97,4 m Grey, hard marine clay with oc- 
casional boulders and a mol- 
luscan fauna characterized by 


Portlandia arctica T Skærumhede 
97,4-180,3m Dark grey, soft sticky clay, fos- group 
siliferouss £i A oo. m 


97;4-106,4m Abra mitida zone .............. 
106,4-180,3 m Turritella terebra zone ........ 
180,3-199,8 m Moraine and fluvioglacial depo- 
SISSE ee cyte nr 2. Glaciation. 
19935230010 White chalk NS Senonian. 


No variations in the use of the name. 

Present day definition and description : No amendments. 

Geographic distributions : Northern Jutland and Sjeelland in 
Denmark. Island of Rügen in Germany. 

Fossils : See above. 


Literature : On (H.) (1933). 
(Th. SORGENFREI). 


EDOVINDIMAHL. de Eocene or Lower Oligocene 

ANDERSEN (S. A.) (1937). Oligocænet ved Aas. Medd. Dansk 
Geol. Foren., vol. 9, pp. 218-223. Copenhagen. 

White or greyish white, marine marl above the grey and 
greenish grey plastic clay. The marls is superposed by middle- 
upper Oligocene beds. Ca CO: content 50-60 % or more. 

No variations in the use of the name. 

Present day definition and. description : Continuous gradation 
from the Lillebelt clay to the Sóvind marl. Upper contact of the 
marl is an unconformity. Total thickness, at Aarhus about 16 m, 
otherwise poorly known. Type localites : Sóvind and Aas. 

Geographic distribution : E Jutland. 

Fossils : Terebratulina nysti. 


Literature : BöccıLo (O.B.) (1918); Öpum (H.) (1936). 
(Th. SoRGENFREI). 


PRINUCLEUS SHALES e TNT Ordovician 
JounsrtruP (F.) (1874). Oversigt over de palæozoiske Dannel- 
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ser paa Bornholm. Beretning om det Ilte skandinaviske Natur- 

forskermåde i Kjøbenhavn, pp. 299-308 (p. 306). Copenhagen. 
Grey, relatively soft clayshale above the Graptolith Shale at 

Vasagaard on the stream Læsaa. Maximum thickness about 4 m. 
No variations in the use of the name. 


Present day definition and description : Yellowish grey and 
light grey shales, and light grey to greyish brown, soft clayshale 
with beds of limestone 3-7 m thick. 

The lower contact with the Dicellograptus Shales is defined, 
at the base of a 20 cm thick bed of yellowish shale in the type 
section at Vasagaard. 

Upper contact not exposed. 3,14 m of shales exposed at the 
type locality which is found on the stream Læsaa N of the farm 
Vasagaard. 

The Trinucleus shales and the underlying Dicellograptus 
shales record the fifth depositional cycle of the Paleozoic on 
Bornholm. 


Geographic distribution : South coast of Bornholm, equivalent 
in Southern Sweden. 


Fossils : Ampyx portlocki, Climacograptus scalaris var. nor- 
malis, Dicellograptus anceps var. bornholmiensis, Staurocephalus 
clavifrons. 


Literature: GROÓNWALL (K.A.) and Mess (NI (1916); 
PoursEN (Chr.) (1936); Ravn (I. P. J.) (1899). 


(Th. SORGENFREI). 


UPPER ALUM SHALE ........ Middle and Upper Cambrian 
and Ordovician 


JOHNSTRUP (F.) (1874). Oversigt over de palæozoiske Dannel- 
ser paa Bornholm. Beretning om det llte skandinaviske Natur- 
forskermöde i Kjøbenhavn, 1873, pp. 299-308 (p. 302), Copenhagen. 


The Upper Alum Shale, about 17 m thick, rests upon the 
Andrarum limestone and is succeeded by the Orthoceratite lime- 
stone. No lithologic description in JoHNSTRUP’s paper. 


Variations in the use of the name : The Ordovician subdivision 
is commonly separated as a particular unit, the Dictyonema shale. 

Present day definition and description : Brownish black, bi- 
tuminous, marine shale, fossiliferous. Stinkstone concretions at 
various levels. Total thickness about 25,5 m (6 m Middle Cambrian, 
17 m Upper Cambrian, 2,5 m Ordovician). 

The phosphoritic limestone below the base of the Andrarum 
limestone, the Andrarum limestone, and the Upper Alum Shale 
of Bornholm represent the third marine depositional cycle of the 
Paleozoic on Bornholm. 

Exposures and type localities in the valleys of the streams 
Læsaa and Oleaa on Bornholm. 
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Geographic distribution : Island of Bornholm in the Baltic S 
of Sweden. Equivalents in Skane (Southern Sweden). 

Fossils : Zone Fossils (in stratigraphic order) : Middle, Cam- 
brian : Agnostus laevigatus, A. pisiformis; Upper Cambrian : Ole- 
nus gibbosus, O. truncatus, O. wahlenbergi, O. attenuatus, Para- 
bolina spinulosa, Eurycare latum, E. angustatum, Ctenopyge tu- 
mida, Peltura scarabaeoides, Parabolina longicornis, P. acanthura; 
Ordovician : Dictyonema flabelliforme, Clonograptus tenellus. 

Literature : GRONWALL (K. A.) (1902); GrönwauL (K. A.) and 
MILTHERS (V.) (1916); Hansen (Kaj) (1945); PoursEN (Chr.) (1922- 
1923 and 1936). 

(Th. SORGENFREI). 


UPPER LIGNITE FORMATION ........... Middle Miocene 

MILTHERS (Keld) (1949). Nogle hovelinier i brunkullenes lej- 
ringsforhold. Medd. Dansk Geol. Foren., vol. 11, p. 486, Copen- 
hagen. 

The original description mentions the presence of a lignitic 
series above the marine Middle Miocene and below the Upper 
Miocene Astarte Clay in Central Jutland. 

No variations in the use of the name. 

Present day definition and description : Series of quartz sands 
and gravels, mica sands and mica clays with seams and beds of 
lignite. The clays are mainly grey to dark grey, and the sands 
grey to light grey. Thickness in the Herning area 30 m or more 
(D.G.U., Well File No. 85.360. Studsgaard). Conditions at upper 
and lower boundaries not known in detail. Type area at Studsgaard 
near Herning. 

Geographic distribution: Central Jutland. Equivalents in 
Northern Germany. 

Fossils : Plant remains. 


Literature : Hartz (N.) (1909); INGWERSEN (Peter) (1954). 


(Th. SoRGENFREI). 


VELLENGSBY CLAY ................ Jurassic (Basal Lias) ? 
(Formation name firstly used by G. FoRCHHAMMER (1864). 
Oversigt over det Kgl. Danske Vidensk. Selsk. Forh., p. 88, Copen- 
hagen). 
Hyortu LA) (1899). Om Vellengsbyleret og dets Flora (Résu- 
mé en francais). D. G. U., II. Ser., No. 10, pp. 61-86. Copenhagen. 
Sequence of strata in the type section at Vellengsbygaard, 
Bornholm : 
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2-3’ Boulder clay Quaternary 
’ reddish la e E 
5 CC d CUT with Plant fossils Vellengsby Clay 
3’ white clay 
ochreous yellowish clay with Unknown age. 


inclusions of ironshot gravel. 


No variations in the use of the name. 


Present day definition and description : Reference is made to 
the original description. According to Harris the flora may refer 
the beds to the Thaumatopteris zone (basal Liassic). 


Geographic distribution : Vellengsby, Bornholm. 
Fossils : Fossil plants : Marattiopsis sp., Sagenopteris sp., Dic- 
tyophyllum cf. nilssoni. 


Literature: GrönwarL (K.A.) and Mittuers (NI (1916); 
Harris (T. M.) (1937); Mörter (H.) (1902; 1903). 


(Th. SORGENFREI). 


W 


WHITE CHALK ........ Upper Cretaceous (Upper Senonian) 


FORCHHAMMER (G.) (1835). Danmarks geognostiske Forhold, 
112 pp. (p. 56, etc.), Copenhagen. 


The White Chalk consists of almost pure calcium carbonate 
with subordinate beds of black flint in which the flint occurs as 
minor, more or less nodular bodies. Total thickness unknown, 
estimated at several hundred feet. 

The cliff of Stevns Klint is regarded as a sort of type locality 
for the Danish White Chalk. 

No variations in the use of the name. 


Present day definition and description: The White Chalk is 
a very pure chalk, lime content about 95 %. Main component cal- 
careous ooze of probable biochemical origin. Secondary compo- 
nents: coccoliths and foraminifera. The flint occurs as irregular 
nodules in particular beds in the upper part of the Chalk. Type 
locality stated above. The White Chalk in the Stevns section is 
superposed by Fish Clay and Cyclaster Limestone of the Danian. 
The contact is a low angle unconformity. The White Chalk grades 
downwards into marls and limestones in the drilled sections in 
Sjeelland and Jutland. 

Total thickness 400-500 m on average. 


Geographic distribution: The White Chalk may be present 
under practically all of Denmark except Bornholm and the Skagen 
Peninsula (the Skaw). It extends to SW Sweden, N Germany, 
England, Holland and Poland. 


Fossils : Belemnitella mucronata, Scaphites constrictus, Tylo- 
cidaris balthica. 
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Literature: BONNESEN (E.P.), BöccıLp (O.B.) and Ravn 
(J. P. J.) (1913); GREGERSEN (A.) and SORGENFREI (Theodor) (1951); 
Ravn (J. P. J.) (1902-1903). 


(Th. SORGENFREI). 


ZECHS TEINS DEPOSITS TS Upper Permian 


GREGERSEN (A.) og SORGENFREI (T.) (1951). Efterforsknings- 
arbejdet i Danmark dybere undergrund. Medd. Dansk Geol. 
Foren., vol. 12, pp. 141-151, Copenhagen. 


Zechstein evaporites occur in salt structures in North Jutland. 
Knowledge of structure and thickness is insufficient for a com- 
plete picture to be formed. There is such agreement with the 
German Zechstein sequence that parts of the salt series in North 
Jutland have been referred to the 3rd Evaporite Cycle (Lower 
Saxonian Series). Equivalents of the Grey Salt Clay and the 
Hauptanhydrit-Plattendolomite have been recognized. 

No variations in the use of the name. 


Geographic distribution : Zechstein deposits are presumably 
present under large parts of Denmark. The Danish Zechstein 
area may be a province of the great northwest European Zech- 
stein Basin which includs much of North Germany and Holland, 
parts of England and probably considerable areas of the North Sea. 
Type localities in Germany. 


Fossils : None. 
Literature : KEHRER (W.) (1954); RicuTer (G.) (1942). 
(Th. SORGENFREI). 
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STRATIGRAPHICAL INDEX 


Cambrian: Aaker formation; Andrarum limestone; Coronatus 
limestone; Exsulans limestone; Green shales; Hardeberga 
sandstone; Lower Alum shale; Nexó sandstone; Rispebjerg 
sandstone. 


Cambrian-Ordovician : Upper Alum shale. 


Ordovician : Dicellograptus shales; Dictyonema shale; Orthoce- 
ratite limestone; Trinucleus shales. 


Gothlandian : Cyrtograptus shales; Rastrites shales. 
Permian : Zechstein deposits. 


Triassic: Bunter Sandstone; Keuper; Muschelkalk; Rhaetic de- 
posits. 


Trias-Lower Cretaceous: Mesozoic deposits on Bornholm. 
Lias : Hasle sandstone; Lias shales; Vellengsby shale. 
Jurassic : Robbedale gravel. 

Middle and Upper Jurassic: Dogger deposits; Malm deposits. 
Lower Cretaceous: Marine Lower Cretaceous deposits. 
Cenomanian : Arnager greensand. 

Turonian : Arnager limestone. 

Senonian : Bavnodde greensand; White chalk. 


Danian : Blegekridt; Cerithium limestone; Coccolith limestone; 
Cyclaster limestone; Danian limestone group; Faxe limestone; 
Limsten. 

Paleocene : Kerteminde clay; Lellinge greensand. 

Eocene : Clay with tuff; Lillebelt clay; Mo clay formation « Plas- 
tic clay » group; Rósnaes clay. 

Eocene-Oligocene : Sóvind marl. 

Oligocene : Branden clay; Cilleborg clay; Septarian clay. 

Miocene : Astarte clay; Brown coal formation; Gram formation; 
Klintinghoved mica clay; Lower lignite formation; Middle 


miocene marine beds; Miocene group; Upper lignite forma- 
tion. 


Pliocene : Pliocene clay ironstone. 


Quaternary : Aarsdale gravel; Eem group; Esbjerg Yoldia clay; 
Quaternary deposits group; Skaerumhede group. 


ALPHABETICAL INDEX 


Aaker formation. 
Aarsdale gravel. 
Abra nitida zone. 

See : Skaerumhede series. 
Agnostus laevigatus zone. 
See: Upper Alum shale. 
Agnostus pisiformis zone. 
See: Upper Alum shale. 

Alum shale. 

See: Upper Alum shale. 
Andrarum limestone. 
Arnager Greenland. 
Arnager limestone. 
Astarte clay. 


Bavnodde greensand. 

Blegekreide. 

Branden clay. 

Brown coal formation. 

Bryozoan limestone. 
See: Danian limestone. 


Bunter sandstone. 


Cerithiumkalk = Cerithium 
limestone. 

Cerithium limestone. 

Cilleborg clay. 

Clay with tuff. 

Clonograptus tenellus zone. 

See: Upper Alum shale. 
Coccolith limestone. 
Corallian limestone. 

See: Danian limestone. 
Coronatus limestone. 
Ctenopyge tumida zone. 

See: Upper Alum shale. 
Cyclaster limestone. 


Cyclopyge umbonata zone. 
See: Orthoceratite limestone. 


Cyprina clay. 
See: Eem group. 


Cyrtograptus shales. 


Danian limestone. 

Dicellograptus shales. 

Dictyonema flabelliforme zone. 
See: Upper Alum shale. 

Dictyonema shale. 

Dogger deposits. 


Eem group. 

Esbjerg Yoldia clay. 
Eurycare angustatuin zone. 
See: Upper Alum shale. 

Eurycare latum zone. 
See: Upper Alum shale. 


Exsulans limestone. 


Faxe Kalk = Faxe limestone 
Faxekalke. 

See : Danian limestone. 
Faxoë = Faxe. 


Fish clay. 
See : Danian limestone. 


Gram formation. 
Graptoliths shales. 

See : Orthoceratite limestone. 
Green shales. 


Gipskeuper. 
See : Keuper. 


Hardeberga sandstone. 
Hasle sandstone. 


Holmehus clay. 
See : Plastic clay. 
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Holmia torelli zone. 
See: Green shales. 


Kerteminde clay. 
Keuper. 
Klintinghoved Mica clay. 


Lellinge Greensand. 
Lias shales. 
Lillebelt clay. 
Limsten. 
Lövka system. 
See: Hasle sandstone. 
Lower Alum shale. 
Lower Lignite formation. 


Malm deposits. 

Marine lower Cretaceous de- 
posits. 

Megalaspis acuticauda zone. 

See: Orthoceratite limestone. 
Megalaspis limbata zone. 

See: Orthoceratite limestone. 
Mesozoic deposits on Bornholm. 
Middle Miocene marine beds. 
Miocene group. 

Mo clay formation. 
Moeformation. 

See: Mo clay formation. 
Moltkia limestone. 

See: Danian limestone. 


Muschelkalk. 


See: Bunter sandstone. 
Nexo sandstone. 


Olenus attenuatus zone. 
See: Upper Alum shale. 


Olenus gibbosus zone. 
See: Upper Alum shale. 


Olenelius stage. 
See: Green shales and Rispeb- 
jerg sandstone. 


Olenus truncatus zone. 
See: Upper Alum shale. 


Olenus wahlenberg zone. 
See: Upper Alum shale. 


Orthoceratite limestone. 


Parabolina acanthura zone. 
See: Upper Alum shale, 
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Parabolina longicornis zone. 
See: Upper Alum shale. 


Parabolina spinulosa zone. 
See: Upper Alum shale. 
Peltura scarabaeoides zone. 
See: Upper Alum shale. 
Plastic clay group. 
Pliocene clay ironstone. 


Ptychopyge applanata zone. 
See: Orthoceratite limestone. 


Quaternary deposits group. 


Rastrites shales. 


Refsnaes clay. 
See: Rosnaes clay and Plastic 


clay. 
Retiolites shales. 

See: Cyrtograptus shales. 
Rhaetic deposits. 
Rispebjerg sandstone. 
Robbedale gravel. 
Rösnæs clay. 


Saltholmskalk. 
See: Danian limestone. 


Septarian clay. 
Skeerumhede series. 
Sovind marl. 


Steinmergelkeuper. 
See : Keuper. 


Tapes sand. 
See : Eem group. 


Thaumopteris zone. 
See : Vellengsby clay. 


Trinucleus shales. 


Turrittella terebra zone. 
See : Skaerumhede series. 


Upper Alum shale. 
Upper Lignite formation. 


Vellengsby clay. 
White Chalk. 


Yoldia clay. 
See : Esnerg Yoldia clay. 


Zechstein deposits. 
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